The fractal heat-conduction problem via local fractional derivative is investigated in this paper. The solution of the fractal heat-diffusion equation is obtained. The characteristic equation method is proposed to find the analytical solution of the partial differential equation in fractal heat-conduction problem.
Introduction
Fractal heat-transfer problems were described by the kernel functions of differentiable and non-differentiable types via the fractional calculus and local fractional calculus. For example, the fractional heat-transfer [1, 2] and heat-conduction equations [3] [4] [5] via fractional derivative were presented. With the help of the implicit difference method [5] , heat integral--balance method [6] , finite-difference method [7] , the differentiable solutions for fractional heat diffusion equations were reported. The heat-diffusion [8] [9] [10] [11] [12] [13] [14] and heat-transfer [15] equations in fractal media via local fractional derivative were presented. Several methods for finding the non-differentiable solutions for fractal heat-conduction problems, e. g. the local fractional variation iteration algorithm I [16] and algorithm II [17] , local fractional Fourier series [18] , Adomian decomposition [19] [20] [21] , Laplace decomposition [22] , homotopy perturbation [23] , similarity variable [24] , and characteristic equation [25] methods, were developed. The aim of the paper is to propose the characteristic equation method (CEM) [25] to solve the fractal heat-diffusion equation via local fractional derivative.
Mathematical tools
In this section, we present the concept of the local fractional derivative and the local fractional derivatives of the non-differentiable functions. 
= is defined by [10] [11] [12] [13] [14] [15] [16] [17] [18] : ϑ ϑ Λ = Λ is defined as [10, 12] :
where 
Solving the fractal heat-diffusion equation
The fractal heat-diffusion equation [10, 12, 14] via local fractional derivative is written in the form: 
where κ is a heat-diffusive coefficient.
By assuming the non-differentiable solution of eq. (4):
the characteristic value takes the form:
With the help of eqs. (5) and (6), the solution of non-differentiable type via Mittag--Leffler function defined on Cantor set is written:
where ν is a constant, and the corresponding graph is represented in the fig. 1 .
Conclusions
In this work, the fractal heat-diffusion equation via local fractional derivative has been investigated. The CEM was employed to find the non-differentiable solutions of the fractal heat-transfer problems. The procedures of the CEM are listed: The fractal heat-diffusion equation in the fractal dimension θ = ln2/ln3 was discussed. The obtained result was proposed to illustrate the non-differentiable behaviour of the fractal heat-conduction.
